INTRODUCTION
Oral surgery is principally provided in the primary care setting, with about three million exodontia-related claims submitted to the general dental services (GDS) in the UK annually. Studies comparing the effectiveness and efficiency of third molar surgery have shown that treatment outcomes are comparable between hospital and practice. Whilst the number of cases of routine exodontia vastly exceeds the number of surgical procedures performed, figures from the GDS show that the pattern of dentoalveolar surgery carried out in general dental practice is changing. There are distinct advantages to all in the provision of oral surgery in the primary care setting This paper is intended to provide an overview of current thinking in the more relevant medical conditions to oral surgery for primary care practitioners, giving the detail necessary to assist the primary dental clinical team in caring for patients with oral complaints that may be seen in general dental practice. Space precludes inclusion of discussion and illustration of uncommon or more complex medical conditions. Clinical tips for planning, execution and post-surgical care are discussed, and a brief overview of pre-operative, peri-and post-operative care is provided to minimise risk.
This may be due to several factors including:
• Reduced exposure to oral surgery during undergraduate years • Lack of exposure to procedures during foundation training • Insufficient provision of specialist training.
The major hurdle to the provision of primary care oral surgery is the lack of specialists and poor remuneration for often complex and high risk procedures.
The scope of oral surgery in the general dental service
Oral surgery interfaces with many other disciplines, including orthodontics and restorative dentistry, and now plays an increasingly important role in the overall treatment of patients. The recent oral surgery review by Medical Education England 1 highlights the need to develop training and specialisation in oral surgery in both primary and secondary care settings. Thus the scope for the provision of surgical treatment in the GDS is broadening. There is now an increase in the numbers of specialist practices operating as dentists with special interests (DwSIs), some with membership diplomas in surgical dentistry. The membership in oral surgery is to be established by the Royal Surgical Colleges, acting as an exit examination after a three-year core competency training programme. Oral surgery training programmes are being established all over the UK, a trend that will continue in reflection of workforce needs assessment. The programmes are being developed in parallel with other surgical specialty training, with competency work-based training assessments using the Intercollegiate Surgical Curriculum Programme (ISCP). The development of the Intercollegiate Fellowship in Oral Surgery (IFSE) examination, providing end fellowships for post-CCST (Certificate of Completion of Surgical Training) in oral surgery, leads to eligibility for consultant post appointments.
Whilst the current General Dental Council regulations propose that new graduates should be able to perform simple exodontia and transalveolar procedures only, a thorough grounding in dentoalveolar surgery is clearly a useful weapon in the armamentarium of the general practitioner. Additionally, up-to-date theory and practical techniques will improve not only the practitioner's confidence, but also result in greater enjoyment of practice. This series is intended to provide students and practitioners -in a hospital or practice setting -with an evidence-based guide to the planning and execution of oral surgery. The content, encompassing the full range of oral surgery practised in the GDS today, includes basic routine techniques as well as surgical orthodontics, soft tissue lesions and dental trauma, but excludes implantology, which is the subject of a separate BDJ clinical guide.
TREATMENT PLANNING FOR ORAL SURGERY IN GENERAL PRACTICE
No matter what specialty practice one resides in, the principal responsibility of the clinician is to the patient as a whole. This holistic approach should always be applied when consulting one's patients. A patient will often confide in health problems to their dentist during assessment and it is the dentist's responsibil-'s responsibils responsibility to provide general health advice and more specific guidance where necessary. Successful treatment, both in terms of surgical outcome and financial gain, depends on sound treatment planning (Fig. 1) While countless studies have shown that operative skills will improve with practice, poor case selection and inadequate treatment planning can result in complications far beyond those related to the surgery alone.
Patient and case selection
Clinical assessment should be carried out with the aim of assessing the status of the patient and their surgical requirements, excluding other causes of the symptoms. Positive findings from this examination, which suggest that treatment of the teeth or related structures may be indicated, may require that a more detailed examination is carried out. This should determine whether removal of a tooth or surgery is indicated and/or advisable and should include radiological assessment. Essentially the patient must have good compliance, good mouth opening and a normal gag reflex; any deficiency of these factors will significantly complicate routine dental extractions.
The principal decisions to be made will relate to the appropriate setting for treatment, the mode of anaesthesia and whether individual patients should be treated on an in-or out-patient basis. While the selection of mode and administration of anaesthesia is comprehensively dealt with in a later chapter, a structured outline to the factors involved in planning surgery is valuable. These relate primarily to the individual patient but the surgeon and the practice environment all have an important bearing on treatment planning.
DENTAL HISTORY
The past dental history of patients must be considered before embarking on any surgical procedures. It is clearly important to record any intra-or post-operative complications such as difficult extractions, haemorrhage or anaesthetic difficulties that have occurred previously. It 
Treatment Plan
• Suitable investigations • Ideal anaesthesia • Appropriate surgical facilities is essential that the patient has a realistic expectation of the duration, extent and complications associated with a particular surgical procedure. To this end, standard information sheets for common surgical procedures are invaluable. Insufficient explanation of both the complications and outcomes of surgery are frequent causes of legal action following dentoalveolar procedures, even after routine 'problems' .
SOCIAL HISTORY
The patient's social circumstances are an important and often overlooked element of the history in planning patient care. While oral surgery is often erroneously described as 'minor' oral surgery it should be borne in mind that patients will often experience considerable postoperative pain and interference with their normal daily routine. Moreover, patients who are either immobile or who live alone experience practical difficulties in receiving postoperative care and treatment for any complications which may arise. The number of such patients seen in practice is likely to increase as the mean age of the population increases. Social factors are important and it must be remembered that patients in socioeconomic groups who have no support in the 'community', may have to be treated on an in-patient basis. If the patient cannot provide an escort -an increasingly common issue with people living alone -or if the patient has to travel long distances for treatment, this will have a significant impact on their care.
MEDICAL HISTORY
A consideration of systemic disease is as important in the practice of oral surgery as it is in all other forms of surgery. No procedure should be undertaken until a comprehensive medical history has been ascertained. It is essential that the medical history is:
• Completed at the start of treatment • Well documented • Regularly updated.
Whilst there are numerous exhaustive texts on medical conditions in relation to dentistry and minor oral surgery, a great deal can be revealed by clinical observation of the patient together with a few more detailed questions relating to their specific medical conditions. A previous study defined the seven most frequently occurring medical complaints necessitating the referral of patients to hospital for surgical dentistry. Table 1 lists a series of these controversial topics relating to medically complex patients undergoing oral surgery.
If the patient describes a medical condition, some simple questions such as: 'Who treats you?', 'Where and how often are you seen?' will determine the frequency and level of care provided and will often clarify the complexity and severity of their disease.
The fact that a patient is not treated in a specialist hospital unit or admitted does not guarantee that he or she is less severely affected by a particular disease. In general, however, patients who are seen on a regular out-patient basis by consultants are likely to be more severely affected than individuals who are treated on an ad hoc basis by their own family practitioner. In documenting any medical history it is clearly vital to identify the medical practitioners who are treating the patient. They should be informed of any treatment planned, especially where modification of their prescribed treatment is anticipated (particularly anticoagulation therapy prior to surgery).
In order to determine whether or not patients requiring surgery should be treated in the out-patient setting, a riskassessment scale is suggested ( Table 2) based on that developed for anaesthetic risk-assessment by the American Society of Anaesthesiologists. In the proposed scale there are four relevant groups of patient.
It is recommended that patients in groups one and two may be routinely treated in the out-patient or practice setting. Patients in group three may be treated in the practice setting at the discretion of the individual operator, provided that appropriate precautions have been taken. Patients in group four, irrespective of the nature of the surgery required, should always be treated in the hospital environment.
SPECIFIC CONDITIONS THAT MAY SIGNIFICANTLY ALTER SURGICAL OUTCOMES Smoking
Dental patients who smoke need access to local services to help them stop smoking. A dentist who recognises a patient as a smoker has a duty to inform the patient of the options available to them. Dentists can help their patients to stop smoking by recognising oral signs of tobacco use, informing patients of these and asking patients whether they wish to stop. They can then refer those patients who wish to stop smoking to smoking cessation services. Not all smokers are ready to quit smoking; some have not considered quitting. Others may be considering stopping but may not be sure how to take the next steps. By enquiring and providing advice, members of the dental team can help to encourage patients from pre-contemplation through contemplation towards action. 2 In this regard, the 'four As' model consists of: 
Obesity
Obesity is considered to be an ongoing epidemic in the western world with an estimated 31% of the adult population classified as obese. The World Health Organisation (WHO) classifies obesity as a chronic disease. Affected individuals are at increased risk of hypertension, heart disease, diabetes and other illnesses. There are also important social implications within dentistry and, particularly in the provision of conscious sedation, obesity can be a potential complicating factor. 21 The dentist's role in providing dietary advice with the aim in reducing dental caries would also be appropriate for obesity reduction. Evidence linking a reduction of obesity and related diseases and a higher oxidative diet (fruit, vegetables, nuts and less than two units of alcohol) is increasing. Exciting developments have linked periodontitis and other focal inflammation as indicators for oxidative stress and other related systemic disorders including ischaemic heart disease, diabetes, stroke and obesity. 6 Thus, in future, the dentist may be expected to identify obese patients who may be at risk of ischemic heart disease, stroke or diabetes and may play a significant role in disease prevention.
Cardiovascular disease
Cardiovascular disease is common in Western populations and every dental practitioner will encounter patients with cardiac disease at some stage. The most common types are ischaemic heart disease (IHD), hypertension, cardiac failure, cardiac dysrhythmias and valvular heart disease. 6 Ischaemia of the heart muscle occurs when the oxygen supply does not meet the 4. Patients in whom the complications of surgery may be severe with marked local or systemic complications (inherited clotting disorders, uncontrolled local or systemic disease) and/or require contemporaneous specialised medical therapy (severe immunosuppression, haemophilia).
5/6. Not relevant to oral surgery myocardial demand. This is usually caused by coronary artery disease where atheromatous plaques in the coronary arteries obstruct blood flow to the myocardium. Myocardial ischaemia is responsible for stable angina (cardiac chest pain on exertion that is relieved by rest) and the spectrum of acute coronary syndromes from unstable angina (angina of recent onset, increasing frequency or severity or occurring at rest) and myocardial infarction. It is often useful to ask a patient who suffers from angina to use their glyceryl trinitrate (GTN) spray prior to dental treatment. 4 Hypertension is persistently raised blood pressure due to increased arteriolar resistance. In the general population, 90% of cases relate to essential hypertension with no predisposing cause. Occasionally hypertension is secondary to another condition, usually renal disease or diabetes mellitus. A sustained BP (blood pressure) >140/90 mmHg is considered hypertensive. 5 Cardiac failure occurs when the heart is unable to maintain sufficient cardiac output to meet the demands of the body despite venous pressures being normal. The most common causes are ischaemic heart disease, hypertension and chronic obstructive pulmonary disease (COPD).
Oral surgery treatment should be planned to minimise the risk of precipitating an acute cardiac event. Patients should be treated in the late morning or early afternoon when levels of endogenous circulating catecholamines are lower and appointments should be kept short. Measures should be taken to minimise anxiety and treatment must be pain-free with excellent local analgesia. Treatment under intravenous sedation may be beneficial but should be performed in the hospital setting. Intravenous sedation should, however, be used with extreme caution and may be contraindicated in patients with corpulmonale (right heart failure secondary to pulmonary disease) due to its respiratory suppressant effects.
Patients with severely elevated blood pressure (>160/100 mmHg) should be referred to a medical practitioner for investigation and control of their blood pressure prior to elective surgery. Use of intravenous sedation with midazolam is advocated in hypertension where it has been shown to lower blood pressure during oral surgery procedures. 4 Blood pressure should be recorded throughout treatment in patients with uncontrolled hypertension and treatment ceased (or patient refered to their GMP) if significant increases occur.
Local anaesthetic agents containing epinephrine are not contraindicated but the dose should be limited to two or three cartridges and an aspirating syringe used. Patients taking β-blockers in particular may experience an increase in systolic blood pressure with local anaesthetic containing epinephrine. Use of non-steroidal anti-inflammatory drugs (NSAIDs) is best avoided in patients taking angiotensinconverting enzyme (ACE) inhibitors (eg ramipril) where they may cause a deterioration in renal function. Patients with cardiac failure often become breathless on lying flat (orthopnoea) due to gravitational redistribution of blood to the pulmonary circulation and should therefore not be placed fully supine in the dental chair. Many antihypertensive medications can cause postural hypotension, which may lead to transient loss of consciousness if raised rapidly from a lying to sitting position. Symptoms of acute cardiac events include chest pain, dyspnoea, palpitations and syncope, which can lead to cardiac arrest; all require urgent management and medical intervention if they occur in the dental setting.
Antibiotic prophylaxis (Table 1) for prosthetic and diseased heart valves and congenital heart defects should no longer be given. 5 The risk of an adverse outcome following administration of prophylactic antibiotics exceeds the likelihood of infective endocarditis being prevented.
Respiratory disease
Asthma, chronic obstructive pulmonary disease (COPD) and respiratory tract infections are commonly encountered in dental practice. Asthma is a chronic inflammatory condition of the lung airways. It is characterised by reversible airflow limitation, hyper-responsiveness of the airways to a range of stimuli and bronchial inflammation. By contrast, COPD is characterised by poorly reversible airflow limitation that is progressive and associated with persistent lung inflammation. COPD is almost exclusively caused by smoking and the term encompasses both chronic bronchitis and emphysema.
Elective oral surgery procedures should be deferred in patients with acute exacerbations of respiratory disease. Patients with asthma should be asked to bring their inhalers when attending for treatment and use them prior to treatment. Aspirin and NSAIDs may induce an asthma attack and should be avoided in sensitive individuals. Intravenous sedation may be beneficial in patients whose asthma is exacerbated by anxiety but should be performed with caution in the hospital environment. General anaesthesia and intravenous sedation are best avoided in patients with COPD. Use of systemic corticosteroids exceeding 15 mg daily of prednisolone or equivalent may require steroid cover to prevent hypotensive collapse during treatment. Aspirin and NSAIDs are best avoided in patients taking long-term corticosteroids due to the increased risk of peptic ulceration.
Leukotriene-receptor antagonists (eg montelukast) used in the treatment of asthma may impair liver function and increase bleeding tendency.
Theophylline levels can be potentiated by drugs such as epinephrine and erythromycin and precipitate cardiac dysrhythmias. Patients with COPD are best treated in the upright position to avoid exacerbating breathlessness.
Disorders of haemostasis
The most common disorders of haemostasis are anticoagulant therapy, hepatic and renal disease. Congenital bleeding disorders and bone marrow failure are rare but important causes of excessive bleeding.
Warfarin is prescribed to patients with atrial fibrillation to prevent strokes, or to patients who have a history of recurrent deep vein thrombosis (DVT) or pulmonary embolism (PE). Patients taking warfarin should have their International Normalised Ratio (INR) checked on the day of surgery, or if that is not possible on the day before. The therapeutic range for INR is usually 2-3 for DVT and up to 3.5 for prosthetic heart valves. An INR of less than four is acceptable for routine forceps extraction of up to three teeth or a single surgical procedure. If the INR exceeds four, treatment should be deferred and the patient's anticoagulation clinic contacted as there is no therapeutic indication to have an INR above four. Adjustments to warfarin dosage should only be made by physicians, as life threatening thrombosis may result from stopping anticoagulant treatment. The routine use of local measures to control haemostasis following surgical procedures is advised in all warfarinised patients. These include suturing and packing extraction sockets with a resorbable haemostatic agent such as SurgicelR. The anticoagulant effect of warfarin can be potentiated by NSAIDs and numerous antibacterials including amoxicillin, erythromycin and metronidazole. These drugs should be avoided in warfarinised patients. 8, 22 New oral anticoagulants include dabigatran, a direct thrombin inhibitor and rivaroxaban, a factor Xa inhibitor. These drugs do not require routine coagulation monitoring using the INR. Most dental treatment -such as the extraction of a small number of teeth -would be compa--would be compawould be comparable to treating a patient on warfarin with an INR less than or equal to four, relying on local measures to obtain haemostasis. NSAIDs should still be avoided due to their antiplatelet activity and paracetamol is the analgesic of choice. 9 Aspirin disrupts platelet aggregation and is used as prophylaxis against cardiac events and stroke in patients with cardiovascular disease. Other antiplatelet drugs used in the prevention of occlusive vascular events include clopidogrel, dipyridamole and glycoprotein IIb/IIIa inhibitors such as abciximab. Heparin is administered subcutaneously or intravenously in acute thrombotic states such as DVT and PE. Antiplatelet drugs rarely cause problematic bleeding following minor surgical procedures and do not need to be stopped pre-operatively. Use of local measures to aid haemostasis is, however, advisable.
Parenchymal liver disease and obstructive jaundice can both cause bleeding tendency. Pre-operative haematological investigation is indicated to check the full blood count (FBC), INR and activated partial thromboplastic time (APTT). A physician should be consulted prior to surgical treatment if significant abnormalities are detected. In the presence of severe bleeding tendency, parenteral administration of vitamin K1 may be indicated for several days pre-operatively or transfusion of fresh frozen plasma may be required.
A number of medical conditions can cause thrombocytopenia (low platelets).
These include chronic liver disease, renal failure, bone marrow failure, HIV, idiopathic thrombocytopenic purpura (ITP), leukaemia and systemic lupus erythematosus (SLE). A full blood count should be requested to check platelet levels prior to surgery. A platelet level >50 × 109/L is considered adequate in patients undergoing dentoalveolar surgery although local measures to control haemostasis should be used routinely. If platelets are below this level a haematologist should be consulted, as pre-operative platelet transfusion is usually required.
Congenital bleeding disorders such as haemophilias A, B and C, Von Willebrand's disease and individual clotting factor deficiencies always require liaison with the patient's haematologist and are best man-'s haematologist and are best mans haematologist and are best managed in the hospital setting.
All patients with disorders of haemostasis should be treated in the morning and early in the week. Extraction of multiple teeth may require treatment in stages over multiple visits. Surgery should be atraumatic, avoiding inferior dental (ID) blocks and raising flaps where possible. Local measures for haemostasis should be used routinely.
Anaemia is a haemoglobin (Hb) level below normal for the age and sex of the individual. Haemoglobin levels <11.5 g/dl in adult females and <13.0 g/dl in adult males are considered criteria of anaemia. Anaemia is not a disease in itself but rather a feature of many types of disease. In developed countries the most common cause is iron deficiency resulting from chronic blood loss, usually excessive menstrual blood loss in women. Elective surgery under general anaesthetic (GA) in patients with Hb <10 g/dl should be deferred until the anaemia has been corrected. Conscious sedation should be used with caution and supplemental oxygen administered to prevent hypoxia. It should be borne in mind that 70% of menstruating women are iron deficient; however, if an older male patient presents with signs of anaemia, occult blood loss due to bowel cancer should be excluded.
Sickle cell anaemia is a genetic abnormality of the globin chain resulting in abnormally shaped erythrocytes that readily infarct small blood vessels. Sickle cell screening must be performed for all Africans and Afro-Caribbeans prior to general anaesthesia. Intravenous sedation with benzodiazepines is best avoided in patients with sickle cell disease. Intravenous sedation is, however, preferable to general anaesthesia as it is associated with lower risk and is more cost effective and if required should be performed in hospital with pre-and peri-operative oxygenation. Aspirin is best avoided as it may cause acidosis and precipitate a crisis. Prophylactic antibiotics may be considered for surgical procedures and infections must be treated vigorously. Patients who are carriers (sickle cell trait) require no special precautions other than a general screening for coincidental anaemia.
LIVER DISEASE
The most common causes of parenchymal liver disease are alcohol-induced cirrhosis and viral hepatitis. Other less common causes include auto-immune or druginduced hepatitis and primary biliary cirrhosis. Occasionally, hepatocellular disease may be a result of congenital hyperbilirubinaemia or extrahepatic biliary obstruction (eg by gallstones).
The main significance to dentists of liver disease is impaired synthesis of clotting factors, resulting in bleeding tendencies and impaired drug metabolism. Erythromycin and tetracyclines are hepatotoxic and should be avoided. Clindamycin, metronidazole and paracetamol may be used in reduced doses and penicillins are safe at normal doses. Aspirin and NSAIDs should be avoided due to risk of haemorrhage in patients with portal hypertension and oesophageal varices. Patients with chronic liver disease may have increased susceptibility to infection and any infections should be managed vigorously. Metabolism of benzodiazepines is impaired and IV sedation should be performed with caution, in a specialist setting. Viral hepatitis poses an infection risk and rigorous cross-infection control measures are essential to prevent disease transmission.
Renal disease
Of greatest relevance to dental practitioners is chronic kidney disease (CKD), also known as chronic renal failure. Common causes of CKD include diabetes mellitus, hypertension, renovascular disease, pyelonephritis and polycystic kidney disease. The effects of CKD include bleeding tendencies due to thrombocytopenia, increased susceptibility to infections and enhanced activity of drugs excreted by the kidney.
Pre-operative haematological investigation should include a full blood count to check platelet levels and white cell count, urea and electrolytes and estimated glomerular filtration rate (GFR) to assess the degree of renal impairment.
Care must be taken to ensure adequate haemostasis and prophylactic antibacterials may be indicated for surgical procedures. Amoxicillin, erythromycin, metronidazole, paracetamol and codeine are relatively safe and adjustment to dosage is only required if renal failure is severe. Aspirin and NSAIDs are nephrotoxic and should be avoided.
Patients with end-stage renal failure require haemodialysis or renal transplant. Treatment for patients on dialysis should be booked on a day following dialysis when the beneficial effects are maximal and the effects of heparin have worn off. Intravenous sedation with midazolam may be used but cannulation of the veins of the forearms and arteriovenous shunts used for dialysis must be avoided.
Patients who have received a renal transplant will be taking immunosuppressant therapy. They usually require prophylactic antibacterials for oral surgical procedures and management should be planned following consultation with the renal physician. Those taking long-term high-dose corticosteroids require steroid cover.
Diabetes
Diabetes mellitus refers to metabolic disorders characterised by chronic hyperglycaemia resulting from insulin deficiency, insulin resistance or both. It is usually primary but may also be secondary to chronic pancreatitis, Cushing's syndrome or drug-induced by thiazide diuretics or corticosteroids.
In type I (insulin dependent) diabetes there is an absolute lack of insulin and insulin therapy is always required. In type II (non-insulin dependent) diabetes there is insulin deficiency and peripheral resistance to its actions. Insulin therapy may still be indicated if glycaemic control is not adequately achieved by diet and oral hypoglycaemics. 5 Diabetic patients should be given appointments early in the morning to ensure treatment does not interfere with mealtimes or insulin regimes. Blood glucose levels should be checked using blood glucose test strips ('BM stix') prior to surgery. Treatment can be delivered safely if blood glucose is in the range 5.0-15.0 mmol/L. Oral glucose should be given pre-operatively to patients with a glucose level <5.0 mmol/L and elective surgery in poorly controlled diabetics should be deferred until glycaemic control is improved. Diabetic patients have increased susceptibility to infection and vigorous treatment of active infection is essential although prophylactic antibacterials following minor surgical procedures are not indicated. All dentists must be familiar with the signs and symptoms of a hypoglycaemic attack, which should be managed as a medical emergency if it occurs in the dental setting.
Obese patients with diabetes mellitus and ischaemic heart disease are likely to be suffering from metabolic syndrome.
Epilepsy
Surgical procedures in poorly controlled epileptics are best performed in the hospital setting. Treatment under intravenous sedation with midazolam is advocated due to the anticonvulsant effect of benzodiazepines. Epileptic seizures and status epilepticus may occur in the dental setting and require emergency management, protection of the airway being of paramount concern.
Immunodeficiencies and HIV
These are usually the result of HIV infection, bone marrow disease such as leukaemia and aplastic anaemia and immunosuppressant therapy. Immunosuppressive drugs are used to prevent organ rejection in transplant recipients, treat autoimmune disorders, connective tissue diseases and some neoplasms, particularly the haematological malignancies.
HIV positive patients with a CD4 count (a glycoprotein expressed on the surface of T helper cells, monocytes, macrophages) below 200 and all other immunosuppressed patients should have a full blood count prior to treatment. If there is significant leukopenia or neutropenia, prophylactic antibacterials are indicated for surgical procedures. Orofacial infections should be treated vigorously with antimicrobials. Thrombocytopenia is common in immunosuppressed individuals causing bleeding tendency and those on long-term corticosteroids require steroid cover for surgical procedures.
Malignant disease
Both radiotherapy and chemotherapy 10 are discussed in Table 1 .
Medications
See Table 1 for information on sedation, chemotherapy 10 and bisphosphonates.
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Allergies Increasingly, patients report allergies to commonly-used agents in dentistry.
The most common allergy relevant for dental patients is natural latex allergy. Approximately 1% of the population has a latex allergy. 23 Anyone who is in frequent contact with latex-containing products is at risk of developing a latex allergy. The populations at highest risk are medical and dental professionals, workers in latex companies and patients with spina bifida. Other individuals at risk include patients:
• With a history of asthma or other allergies, especially to bananas, avocados, tropical fruits, or chestnuts • With a history of multiple intraabdominal or genito-urinary surgeries • Who require frequent intermittent urinary catheterisation.
The second most common allergy is to the penicillins with 2-3% of the population affected. Approximately 400 people die in the USA each year as a result of penicillin allergy. 23 Allergy to local anaesthetic (LA) agents is extremely rare and has previously been attributed to the LA cartridge, which was manufactured using latex elements. This is no longer the case as most dental LA manufacturers use latex-free cartridge bungs. Patient collapse during LA administration is most likely to be due to a vasovagal attack (faint).
Creutzfeldt-Jakob disease (CJD)
CJD is a rare but significant entity due to prion disease. Prions are thought to be the smallest form of infectious particles and are not destroyed by conventional sterilising techniques. If patients are recognised as being at heightened risk of infection with any form of CJD, instruments used on them are already subject to special precautions against onward infection, being quarantined and, if necessary, destroyed. Patients at risk of CJD include those with close family members with a diagnosis of CJD and patients who have previously undergone dural or corneal grafts and human growth factor therapy. A single dental procedure on an infective patient is estimated to be about 1,000,000,000 times less likely to transmit variant CJD than -say -a tonsillectomy. The latter, in turn, would be much less likely to do so than a procedure involving the central nervous system or the back of the eye.
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INVESTIGATIONS
Every effort should be made at the time of the operation to minimise or avoid complications and side effects of the operative procedures. Thus familiarity with the patient's medical and social histories is essential. Preoperative investigations may include blood tests for the indications above, radiographs, scans, study models and occasionally liaison with other specialists to maximise treatment benefit.
Radiological assessment
The purpose of a careful radiological evaluation is to complement the clinical examination by providing additional information about the tooth to be extracted, the related teeth and anatomical features, and the surrounding bone. This is necessary in order to make a sound decision about the proposed surgical procedure, the most appropriate location for this to take place, and to highlight aspects of management that may require specific discussion with the patient.
Prior to the age of 13, radiographic examination is not normally indicated for the assessment of third molars and films taken from the age of 20 are most useful in assessing the likelihood of eruption. When more than one third molar requires assessment, the radiographic examination of choice is a panoramic radiograph as the radiation dose of a panoramic radiograph is lower than from four periapical views and the diagnostic yield higher. Doses from panoramic radiography can be further limited by using field size limitation to prevent exposing areas not required in the field of view. Periapical or oblique lateral radiographs may be taken as an alternative. All radiographs should be of a diagnostically acceptable standard and optimised for radiation dose in accordance with IR(ME)R (2000) regulations. 25 The effectiveness of cone beam CT scans providing coronal and sagittal reformatting in establishing the three dimensional relationship of the orofacial region has become an increasing popular modality. CBCT permits localisation of the inferior alveolar nerve (IAN) canal in relation to the mandibular third molar (M3M) and the inferior dental canal (IDC). Detection of an intra-radicular path; determination of the distance between the tooth and IAN canal, and root angulation are clearly identifiable using this additional radiography once a dental panoramic tomograph (DPT) has established that the M3M is close to, crossing or superimposed on to the IDC, thus minimising IAN injury on removal of the high risk tooth. If the IAN is entrapped within the substance of the tooth, coronectomy or monitoring may be indicated. Knowing the IDC position relative to the third molar may decrease the frequency or severity of IAN injury.
CBCT may also be useful for complex pathology or severely ectopic non-molar teeth; however, the increased radiation dose of CBCT must be considered when ordering these images. A DPT has a dose in the range of 16-30 μSvs compared with a conventional medical CT of 300-600 μSvs. Cone beam CT scan doses range from 60-180 μSvs.
Overall, the combined clinical and radiographic assessment for oral surgery is to enable the clinician to make a diagnosis that may be concordant with indications for removal of the tooth leading to surgical planning.
Radiographs should not only demonstrate the area of interest but be interpretable and clearly identifiable (dated and named). Whilst intra-oral radiographs are perfectly adequate for most types of surgery, DPTs (despite their limitations for the visualisation of crown pathology, anterior teeth and recurrent caries) are increasingly favoured in surgical practice as they provide a useful way of screening the jaws for pathological changes. Radiographs will demonstrate not only the intrinsic factors that can make an extraction or other procedure difficult (eg angulation, root morphology, caries and ankylosis) but also the relationship of the area of surgical interest to vital anatomical structures, such as the maxillary sinus or inferior alveolar neurovascular bundle.
Finally, the surgeon should plan treatment at a time and place that is convenient, well-equipped and where the facilities allow for dealing with any complication. Efficiency and effectiveness are the hallmarks of a good surgeon and these should improve with time and experience.
